In this article, the operating process of the synthesis, the equipment used to perform each portion of the operation, the main-system of control, and the stages of the automated experiment are described.
Automation of organic syntheses is a very recent technique in laboratory research in organic chemistry. Because of the complexity of its implementation it was introduced a long time after the automation of analysis systems, which have the advantage of being relatively simple due to their repetitive nature.
Automation of discontinuous elementary operations specific to organic chemistry on a laboratory scale was developed as early as 1970 by the Roussel UclafCompany [1] . A modular system was chosen, because of the diversity of possible operations. Each module governs a simple operation: measuring and comparing a temperature, controlling a pump, etc. These elements communicate with one another through the on-off signal. The direction is provided by a logical programmable wired system. This modular system, Logilap (R), solves numerous problems in automation [2] [3] [4] .
The necessity for optimizing syntheses led to their complete automation. It then became necessary to use a stronger logical sequential system and by 1975 microcomputers were used to perform complete syntheses. Different tests were carried out and the following achievements can be mentioned:
In 1983 M. G. Kemp's team [5] at Imperial Chemical Industries (ICI) described the esults of studies begin in the 1970s. This system, based on a microcomputer PDP 11, permits the automation of four one-liter reactors independently using shared-time control. This computer system, called CALAB, makes it possible to control pH and temperatures between -20 C and + 180 C and to introduce four liquid reagents in the reactor.
C. E. Berkoff (Smith Kline and French Laboratories) [6] team's goal was the automatic optimization of chemical reactions using the Simplex method. The glass reactor has a capacity of 100 ml; the temperature is programmed; the liquid reagents are introduced by four metering pumps. An on-line analysis, using a HPLC, is linked to the system, which is controlled by a PDP 11.
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